Combinatorial approach to increase efficacy of Cetuximab, Panitumumab and Trastuzumab by dianthin conjugation and co-application of SO1861.
The therapeutic relevance of immunotoxins is based on the conjugation of monoclonal antibodies to toxins. In cancer therapies, the conjugated antibodies not only direct the binding of immunotoxins to cancer-specific receptors and mediate the elimination of tumor cells through the innate immune system, but also increase target cytotoxicity by the intrinsic toxin activity. In the present study, the therapeutic antibodies Cetuximab (anti-EGFR, Erbitux(®)), Panitumumab (anti-EGFR, Vectibix(®)) and Trastuzumab (anti-HER2, Herceptin(®)) were chemically conjugated to the toxin dianthin. In the first instance, recombinant dianthin was characterized by mass spectrometry and its stability was analyzed by circular dichroism. Dianthin showed increased cytotoxicity on MCF-7 cells when tested in combination with a glycosylated triterpenoid (SO1861) in a real-time impedance-based cytotoxicity assay. In data obtained by live cell imaging, SO1861 specifically mediated the endo/lysosomal escape of dianthin without disrupting the plasma membrane. The purity of immunotoxins was confirmed by SDS-PAGE and Western blot. Their cytotoxicity was evaluated in the presence of SO1861 and dianthin-Cetuximab presented a GI50 (50% growth inhibition) of 5.3pM, dianthin-Panitumumab of 1.5pM, and dianthin-Trastuzumab of 23pM. Finally, the specificity of these immunotoxins was validated in a fluorescence-based real-time assay, where their binding to target cells was prevented by preincubation with an excess of label-free unconjugated antibody. Based on these data, we propose the use of dianthin and SO1861 as a new platform technology to enhance the efficacy of therapeutic antibodies.